Two-photon-excited fluorescence microscopy as a tool to investigate the efficacy of methylprednisolone in a mouse spinal cord injury model.
Basic imaging experiment. To explore the use of 2-photon-excited fluorescence (2PEF) microscopy to investigate the therapeutic effect of methylprednisolone (MP) in mice with spinal cord injury (SCI). MP can alleviate secondary SCI through its anti-inflammatory effect; however, how MP regulates axonal dynamics in a compression SCI model is not well characterized. We used 2PEF microscopy to trace axonal dynamics in vivo during MP therapy. Two types of transgenic mice (weighing 23-25 g) including YFP-H line (n = 18) and CX3CR1-GFP (n = 18) were used for experimental procedure. Each type of mouse was randomly divided into 3 groups, and the sample size of every subgroup was 6. The sham groups including YFP-H line group (n = 6) and CX3CR1-GFP group (n = 6) received laminectomy only (group 1). SCI groups received saline treatment (group 2) and SCI groups received MP treatment (group 3). Hind limb motor function was evaluated using the Basso Mouse Scale. 2PEF microscopy was used to image in vivo axonal dynamics at baseline and at 0.5 hours, 24 hours, 48 hours, and 72 hours postinjury. Histology was employed to examine pathological changes and microglial/macrophage proliferation after all imaging sessions. Group 1 exhibited no significant differences in hind limb motor function before versus after surgery. The Basso Mouse Scale scores were significantly lower in groups 2 and 3 than in group 1 (P < 0.05). Degree of recovery was higher in group 3 than in group 2 at 7 days postinjury (P < 0.05). The axons in group 1 remained intact at all time points. The survival rate of axons in groups 2 and 3 progressively decreased at 48 hours postinjury; at 72 hours postinjury, the axon survival rate was higher in group 3 than group 2 (P < 0.05). Histology revealed that group 3 presented milder damage in injured spinal cord than group 2. Microglial/macrophage proliferation was lower in group 3 than in group 2 (P < 0.05). 2PEF microscopy is useful for detecting early changes, indicating axonal disruption in compression SCI. MP therapy may help alleviate axonal progressive damage and reduce the proliferation of microglia/macrophages in acute SCI. N/A.